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We examine  associations  between  childhood  sexual  abuse  (CSA)  and  substance  abuse, the
role  of mental  health  indicators  as  mediators  in these  associations  and whether  or not
associations  differ  by gender.  Data  are  from  14,063  respondents  aged  18–76  years  from
the  2004–2005  Canadian  Gender,  Alcohol,  and  Culture:  An  International  Study  (GENACIS).
Multiple  logistic  regression  models  were  used  to examine  associations  between  CSA  and
substance  abuse  variables,  controlling  for  socio-demographic  factors.  Odds  were  adjusted
by indicators  of  mental  health  to  assess  if these  variables  mediated  associations  between
CSA and  substance  abuse.  Tests  of  interactions  between  sex  and  CSA  were  conducted  to see
if gender  differences  exist  in associations.  In  2004/2005,  CSA  was  reported  by  14%  of  women
and 5%  of men.  CSA  was  associated  with heavy  drinking,  hazardous  drinking,  and  the  use  of
marijuana,  other  illicit drugs,  and  off-label  drugs.  Associations  were  only  very  marginally
attenuated  when  controlling  for  depression  and  self-perceived  emotional/mental  health.
In all  cases  previously  observed  signiﬁcant  associations  persisted.  Evidence  of gender  dif-
ferences in  associations  between  CSA  and  substance  abuse  was  negligible.  Preventing  CSA
may also  reduce  substance  abuse.
Crown  Copyright  © 2016  Published  by Elsevier  Ltd. This  is  an  open  access  article  under
the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
. Introduction
Childhood sexual abuse (CSA) is a threat to public health. Recent data from the 2012 Canadian Community Health Survey:
ental Health (CCHS) estimates that 10% of adults experienced childhood sexual abuse before the age of 16 years (Aﬁﬁ et al.,
014). CSA has been linked to numerous negative health outcomes including both chronic physical and mental conditions
Aﬁﬁ et al., 2008; Aﬁﬁ, Henriksen, Asmundson, & Sareen, 2012; Aﬁﬁ et al., 2014; Fuller-Thomson, Roane, & Brennenstuhl,
016; Kessler, Davis, & Kendler, 1997; MacMillan et al., 2001; Molnar, Buka, & Kessler, 2001; Scott, McLaughlin, Smith, &
llis, 2012; Tonmyr, Jamieson, Mery, & MacMillan, 2005).
Associations between CSA and substance abuse are well documented. The authors of a review article comprising 31
tudies of adolescent community and school samples concluded that CSA was associated with the use of nicotine, alcoholPlease cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
nd drugs as well as earlier age of initiation of substance use (Tonmyr, Thornton, Draca, & Wekerle, 2010). The association
etween CSA and substance abuse has also been reported in representative retrospective studies even after adjustment for
ndividual, family and societal factors (Aﬁﬁ et al., 2008; Aﬁﬁ et al., 2014; Fuller-Thomson et al., 2016; Kessler et al., 1997;
acMillan et al., 2001; Molnar et al., 2001).
∗ Correspondence to: Surveillance and Epidemiology Division, Public Health Agency of Canada, 785 Carling, AL 6807B, Ottawa, ON K1A 0K9, Canada.
E-mail  address: Lil.Tonmyr@phac-aspc.gc.ca (L. Tonmyr).
http://dx.doi.org/10.1016/j.chiabu.2016.11.004
145-2134/Crown Copyright © 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
icenses/by-nc-nd/4.0/).
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In western societies CSA is more often reported by women than men  (Aﬁﬁ et al., 2008; Aﬁﬁ et al., 2014; Kessler et al.,
1997; MacMillan et al., 1997; Molnar et al., 2001). Men, on the other hand have a higher prevalence of substance use
disorders than women (Zilberman, Tavares, & el-Guebaly, 2003). However, changes in societal roles of women  in recent
decades have decreased the size of the gender gap in substance use disorders (Zilberman et al., 2003). It is far less clear
if there are gender differences in associations between CSA and substance use disorders. Some studies have found gender
differences with signiﬁcant associations being observed for women  but not for men  (Aﬁﬁ et al., 2008; Aﬁﬁ et al., 2012;
Molnar et al., 2001; Widom, Marmorstein, & White, 2006; Widom, White, Czaja, & Marmorstein, 2007). However, studies
that have tested for CSA-by-sex interactions have concluded that there are no gender differences in associations (Aﬁﬁ et al.,
2014; Fuller-Thomson et al., 2016; Kessler et al., 1997; MacMillan et al., 2001). A recently published systematic review of the
role of gender in the association between child maltreatment and substance abuse behaviour based on longitudinal studies
concluded that “we remain unclear about the moderating effect of gender across the life course” (Kristman-Valente & Wells,
2013). Other researchers have also concluded that there are still gaps in our knowledge regarding gender differences in the
associations between CSA and substance abuse (Fuller-Thomson et al., 2016; Simpson & Miller, 2002; Widom et al., 2006).
Several studies have found that CSA is also associated with psychiatric conditions such as mood and anxiety disorders
(Aﬁﬁ et al., 2008; Aﬁﬁ et al., 2014; Kessler et al., 1997; MacMillan et al., 2001; Molnar et al., 2001). Furthermore, substance
use disorders are highly co-morbid with psychiatric conditions (Gilman & Abraham, 2001; Grant & Harford, 1995; Grant
et al., 2004; Swendsen & Merikangas, 2000; Tjepkema, 2004) and prospective studies have found that the onset of psychi-
atric disorders often precedes the onset of substance use (Gilman & Abraham, 2001; Sihvola et al., 2008; Tjepkema, 2004).
Therefore, it has been proposed that psychiatric disorders may  mediate the relationship between CSA and substance use
disorders (Douglas et al., 2010). However, other studies have found that substance abuse precedes the development of psy-
chiatric disorders (Brook, Brook, Zhang, Cohen, & Whiteman, 2002; Gilman & Abraham, 2001; Tjepkema, 2004). This may
also have an impact on gender differences in associations between CSA and substance use disorders. Women with substance
use disorders have a signiﬁcantly higher prevalence of co-morbid psychiatric disorders (Brady & Randall, 1999; Grant &
Harford, 1995) and therefore the effects of mediation may  be stronger for women  than men.
The 2004–2005 Canadian Gender, Alcohol, and Culture: An International Study (GENACIS) is an untapped data source for
studying CSA and provides an opportunity to further elucidate the association between CSA and substance abuse and poten-
tial gender differences. It is important to assess this association in a variety of samples from diverse countries using different
measures. Although GENACIS is a cross sectional survey, studies comparing the associations between child maltreatment
and adverse health outcomes in adulthood concluded that retrospective and prospective studies yield similar results (Patten
et al., 2015; Scott et al., 2012).
Using data from the 2004–2005 GENACIS we,
• assess associations between CSA and substance abuse variables;
• investigate the role of mental health indicators as mediators in associations between CSA and substance abuse variables;
• determine if gender differences exist in associations between CSA and substance abuse.
2. Methods
2.1. Data source
Data for this study are from the GENACIS Canada Survey, a representative sample of the Canadian household population
aged 18–76 years living in 10 provinces in 2004/2005. GENACIS is a part of a large international multidisciplinary collabora-
tion covering a range of topics related to gender and alcohol use and problems (Bloomﬁeld et al., 2005). Using random digit
dialling, a sample of Canadian residential phone numbers was selected and then within each sampled household, the adult
(aged 18–76) whose birthday most closely followed the interview date was  selected to participate in the survey (Graham
& Bernards, 2008). Interviews were conducted by telephone using computer assisted telephone interviewing (CATI). Data
collection spanned a 12-month period (starting in March 2005 in Quebec and in January 2004 in other provinces) in order to
represent seasonal variation in alcohol consumption. Based on the preference of the respondent, interviews were conducted
in English (78.4%) or French (21.6%), with an average interview time of 25.6 min  (Graham, Bernards, Flynn, Tremblay, &
Wells, 2012). The survey excluded people living in households without a residential phone line, those who  did not speak
English or French, and those who were too cognitively impaired to participate (Graham & Massak, 2007). The response rate
was 52.8% of all eligible households (Graham & Bernards, 2008); with a responding sample of 14,063 (6009 men  and 8054
women).Please cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
2.2. Measures
2.2.1. Childhood sexual abuse (CSA). Respondents were classiﬁed as having experienced childhood sexual abuse if they
answered yes to either of the following questions:
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Before you were 16 years old, did anyone in YOUR FAMILY try to make you do sexual things or watch sexual things when
you did NOT want to?
Before you were 16 years old, did anyone OTHER THAN A FAMILY MEMBER try to make you do sexual things or watch
sexual things when you did NOT want to?
.2.2. Substance abuse variables. The GENACIS data set does not contain information on substance use disorders but it does
ontain a wide range of variables measuring substance abuse. Six substance abuse variables (heavy drinking, heavy episodic
rinking, hazardous drinking, and use of marijuana,  other illicit drugs, and off-label drugs) were examined in relation to CSA.
.2.3. Heavy drinker. Respondents were asked how often (number of days) over the past 12 months they drank wine, beer,
iquor and coolers. For each type of alcohol, they were asked the number of drinks they usually consumed on the days
hey drank. Using this information, the number of drinks consumed over the past year was  estimated and then drinks per
eek estimated by dividing by 52 (Bloomﬁeld et al., 2005). Respondents were classiﬁed as heavy drinkers (using Canadian
uidelines (Bondy et al., 1999)) if they reported consuming 15 or more drinks per week for men  and ten or more drinks per
eek for women.
.2.4. Heavy episodic drinker. Respondents were asked “How often during the past 12 months have you consumed 5 or more
rinks in a single day?” Those who responded once a week or more often were classiﬁed as being heavy episodic drinkers.
.2.5. Hazardous drinker. Hazardous drinking was deﬁned based on items from the Alcohol Use Disorders Identiﬁcation
est (AUDIT), a questionnaire containing 10 items (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001). There have been
ome criticisms of AUDIT related to the inappropriate contribution of drinking frequency in identifying hazardous drinkers
Bernards, Graham, Demers, Kairouz, & Wells, 2007). As well, studies based on general population samples suggest that the
UDIT questionnaire in fact consists of two distinct dimensions or factors; one for alcohol consumption involving three
tems and a second measuring symptoms of alcohol dependence involving seven items related to problem consequences
rom drinking (Bergman & Kallmen, 2002; Lima et al., 2005; Maisto, Conigliaro, McNeil, Kraemer, & Kelley, 2000; Peng,
ilsnack, Kristjanson, Benson, & Wilsnack, 2012; von der Pahlen B. et al., 2008). In this study, participants were categorized
s hazardous drinkers based on responses to the 7 AUDIT items on drinking consequences (see Appendix A Table A for the
 AUDIT items used in this study and scores for responses for each item). To score AUDIT, the points associated with each
tem are summed and a score of 8 or more indicates hazardous drinking (Babor et al., 2001). However, since only 7 of the
0 AUDIT items are being used in this study, the score was  prorated (by multiplying by 10/7) to compensate for the three
tems that were excluded. This is a modiﬁcation of an approach used by Bernards et al. (2007).
.2.6. Use of the other substances. Use of marijuana,  other illicit drugs, and off-label drugs were based on positive responses to
he following questions:
In the last 12 months, have you used marijuana (pot or hashish)?
In the last 12 months, have you used any other illicit drugs, such as cocaine or crack, heroin, stimulants (such as metham-
phetamines or “ice”), hallucinogens (such as LSD), or party drugs (such as ecstasy)?
In the last 12 months, have you used any prescription drugs such as Valium, diet pills or sleeping pills that were not
prescribed to you by a doctor or other medical professional?
.3. Mental health indicators
Two indicators of mental health were assessed as mediators in associations between CSA and substance abuse variables.
.3.1. Self-perceived emotional/mental health. Respondents were classiﬁed as having fair or poor emotional or mental health
ased on the question: “How would you describe your overall emotional and mental health? In general, over the last 12
onths has it been excellent, very good, good, fair or poor?”
Depression was based on the criteria for a diagnosis of major depression over the last 12 months using items from the
orld Health Organization’s Composite International Diagnostic Interview (CIDI) (World Health Organization, 1990). The
IDI uses standardized items to assess mental disorders such as depression; a number of studies have demonstrated the
alidity of the CIDI diagnostic assessment (Wittchen, 1994).
.3.2. Socio-demographic variables. The socio-demographic variables used as control variables include sex, age group (18–24,
5–34, 35–49, 50–64, 65–76), marital status (married, widowed, divorced/separated, single/never married), immigrant sta-
us (less than 20 years in Canada, 20 years or more in Canada, Canadian born), education (less than high school, completedPlease cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
igh school, some postsecondary, completed community/technical college, university degree) and household income quar-
ile. Household income quartiles were derived based on a modiﬁed version of the equivalence score method, which adjusts
ousehold income by household size. This method was  developed at Statistics Canada (Carson, 2002) and uses a weight
actor based on the “40/30” rule. For each respondent, a household weight factor was  calculated based on household size.
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The ﬁrst household member was assigned a weight of 1; subsequent members were assigned a weight of 0.4 for adults
(aged 18 years or older) and a weight of 0.3 for children (aged 17 years or younger). The household weight factor was  then
calculated as the sum of these weights. For example, for a ﬁve-member household with two  adults and three children, it
would be 2.3 (1 + 0.4 + 0.3 + 0.3 + 0.3). Household income was  then divided by the household weight factor to derive income
adjusted for household size. Using the entire weighted ﬁle, the adjusted household incomes were grouped into quartiles
(four groups, each containing one-quarter of the population).
2.4. Analysis
Analyses were conducted using SAS Enterprise Guide 5.1 (SAS Institute Inc; Cary, North Carolina, USA). Estimates are
based on weighted data. Weights were applied to adjust for under-sampling of persons in multi-person households and the
over-sampling carried out in smaller provinces. Post-stratiﬁcation adjustments were made to the weights to ensure that
survey estimates agreed with national Census count distributions by sex and age group (Bloomﬁeld et al., 2005).
Frequency estimates were produced to describe the characteristics of the study population by sex. Estimates of the six
substance abuse variables, reporting fair or poor emotional/mental health and depression were compared for those reporting
and not reporting CSA by sex.
The substance abuse variables were examined in relation to CSA in a series of logistic regression models to produce
unadjusted odds ratios, odds ratios adjusted by socio-demographic factors, odds ratios adjusted by socio-demographic
factors and emotional/mental health, and odds ratios adjusted by socio-demographic factors and depression.
There were 132 respondents (<1%) who did not answer the question of CSA. For the substance abuse outcomes, the
number of missing values were 469 (3.3%) or heavy drinking, 10 (<1%) for heavy episodic drinking, 192 (1.4%) for hazardous
drinking, 41 (<1%) for the use of marijuana, 17 (<1%) for the use of other illicit drugs, and 13 (<1%) for the use of off-label
drugs. For the socio-demographic controls the percent of missing values were all 1% or lower, except for household income
where 22% of records had missing values. Since analyses based on records with only complete information can lead to biased
results (Sterne et al., 2009), we used multiple imputation in our regression models to address missing data. All variables
included in the logistic regression models were included in the imputation procedure (including an interaction term for
CSA and sex). The MI  procedure in SAS was used to impute ﬁve data sets specifying the Markov chain Monte Carlo (MCMC)
method. This method assumes that missing values are related to the observed values for other variables (Sterne et al., 2009).
PROC MIANALYZE was used to pool the results of the logistic regression analyses and account for the uncertainty of the
multiple-imputed values. We  also ran the analyses based on complete data (with a dummy  variable for missing household
income). The results were similar (data not shown) suggesting that bias due to missing values was unlikely.
Odds were adjusted by emotional/mental health and depression to assess if these variables mediated associations between
CSA and substance abuse. To demonstrate mediation (Baron & Kenny, 1986), we compared regression coefﬁcients for the
association between CSA and each substance abuse variable before and after the mental health mediators were added to the
model. Since raw regression coefﬁcients are not directly comparable across logistic regression models (MacKinnon & Dwyer,
1993), the logistic regression coefﬁcients were ﬁrst standardized based on a formula proposed by Menard (Menard, 2002).
For each substance abuse variable, the percentage change in the standardized regression coefﬁcient for CSA is presented (i.e.,
the percentage change resulting from the inclusion of each mental health mediator). Attenuation in associations provides
evidence of mediation (Baron & Kenny, 1986). The percentage change was  calculated across the ﬁve imputed data sets. Using
standardized regression coefﬁcients is beneﬁcial when making comparisons of the effects of predictors across models since
all predictors are converted to a common scale of measurement (Menard, 2002). However, when demonstrating substantive
ﬁndings for categorical variables, it is more relevant to present results based on unstandardized variables (Menard, 2002)
and therefore odd ratios (ORs) are all based on unstandardized regression coefﬁcients.
Finally, tests were made for interactions between sex and CSA for the six substance abuse variables for each set of models.
We also tested for interactions between CSA and age in relation to the six outcomes. None of the CSA-age interaction terms
were signiﬁcant (data not shown).
3. Results
Based on GENACIS data, in 2004–2005 overall prevalence for reporting CSA was 10% with women being more likely to
report CSA (14%), than men  (5%) (data not shown). Sexual abuse by a family member was reported by 5% (7% for women and
2% for men) and sexual abuse by someone other than a family member by 8% (11% for women  and 5% for men) (data not
shown).
Men  were more likely than women to be heavy drinkers, heavy episodic drinkers, hazardous drinkers, and to use marijuana
and other illicit drugs (Table 1). Women  were more likely than men  to report fair or poor emotional/mental health and to
have experienced depression in the previous year. Estimates of the use of off-label drugs were similar for men  and women.
Based on bivariate associations, people who reported CSA were more likely to be hazardous drinkers, and to use marijuana,Please cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
other illicit drugs and off-label drugs (Table 2). However, when estimates were examined by sex, there was  no signiﬁcant
association between CSA and use of other-illicit drugs and off-label drugs for men. In the bivariate analyses CSA was negatively
associated with heavy episodic drinking. This somewhat unexpected ﬁnding resulted from the higher prevalence of CSA
among women and the high prevalence of heavy episodic drinking among men. When bivariate associations between CSA
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Table  1
Prevalence for substance abuse variables and mental health indicators, by sex, household population aged 18–76 years, Canada, 2004–2005.
Both sexes Males Females
% 95% CI % 95% CI % 95% CI
Heavy drinker 9.8 9.2–10.4 13.2 12.2–14.2 6.6 5.9–7.2***
Heavy episodic drinker 7.9 7.4–8.5 13.1 12.1–14.1 2.9 2.4–3.3***
Hazardous drinker 3.9 3.5–4.2 6.0 5.3–6.8 1.7 1.4–2.0***
Marijuana use (past 12 months) 13.2 12.5–13.8 16.8 15.8–17.9 9.5 8.8–10.3***
Other  illicit drug use (past 12 months) 2.3 2.0–2.6 3.1 2.6–3.7 1.4 1.1–1.7***
Off-label drug use (past 12 moths) 2.3 2.0–2.6 2.3 1.9–2.8 2.3 1.9–2.7
Fair  or poor emotional/mental health 9.3 8.7–9.8 7.5 6.8–8.2 11.0 10.2–11.8***
Depression (past 12 months) 8.1 7.6–8.6 5.5 4.9–6.2 10.7 9.9–11.5***
Source: Gender, Alcohol, and Culture: An International Study (GENACIS); Canadian Survey 2004–2005.
CI  = Conﬁdence interval.
Signiﬁcantly different from males (*** p < 0.001, ** p < 0.1, * p < 0.05).
Table 2
Prevalence for substance abuse variables and mental health indicators by childhood sexual abuse (CSA) and sex, household population aged 18 to 76 years,
Canada, 2004–2005.
Both sexes Males Females
% 95% CI % 95% CI % 95% CI
Heavy drinker
CSA 10.1 8.3–11.9 16.8 12.2–21.5* 7.6 5.9–9.3
No  CSA 9.8 9.2–10.4 13.0 11.9–14.0 6.4 5.7–7.1
Heavy  episodic drinker
CSA 5.5 4.2–6.8** 11.9 8.2–15.7 3.1 2.0–4.1
No  CSA 8.2 7.6–8.8 13.2 12.2–14.2 2.8 2.4–3.3
Hazardous drinker
CSA 5.9 4.5–7.2*** 9.9 6.5–13.3** 4.3 3.0–5.7***
No  CSA 3.6 3.2–4.0 5.8 5.1–6.5 1.3 1.0–1.6
Marijuana use (past 12 months)
CSA 19.1 16.8–21.4*** 24.8 19.8–29.9*** 16.9 14.4–19.4***
No  CSA 12.5 11.8–13.2 16.4 15.3–17.5 8.3 7.5–9.2
Other  illicit drug use (past 12 months)
CSA 3.1 2.0–4.1* 3.6 1.4–5.8 2.9 1.7–4.1***
No  CSA 2.2 1.9–2.5 3.1 2.6–3.7 1.2 0.9–1.5
Off-label drug use (past 12 months)
CSA 3.5 2.5–4.6** 3.1 1.3–5.0 3.7 2.4–4.9**
No  CSA 2.2 1.9–2.5 2.3 1.9–2.7 2.1 1.7–2.4
Fair  or poor emotional/mental health
CSA 21.6 19.3–23.9*** 16.4 12.1–20.8*** 23.5 20.8–26.3***
No  CSA 7.9 7.4–8.5 7.0 6.3–7.7 9.0 8.2–9.7
Depression (past 12 months)
CSA 22.0 19.7–24.4*** 13.8 9.6–18.0*** 25.2 22.4–28.0***
No  CSA 6.6 6.1–7.1 5.1 4.4–5.7 8.3 7.6–9.1
S
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tource: Gender, Alcohol, and Culture: An International Study (GENACIS); Canadian Survey 2004–2005.
I  = Conﬁdence interval.
igniﬁcantly different from no CSA (***p < 0.001, **p < 0.1, *p < 0.05).
nd heavy episodic drinking were examined separately by sex, CSA was not associated with heavy episodic drinking for
ither sex. The bivariate association between CSA and heavy drinking was signiﬁcant for men  but not women.
Signiﬁcant associations were also observed between CSA and the two  indicators of mental health; fair or poor emo-
ional/mental health and depression (Table 2). These associations persisted when examined in logistic regression models
ontrolling for socio-demographic factors (data not shown).
Controlling for socio-demographic factors did not alter the associations between CSA and the substance abuse vari-
bles observed in the bivariate analyses (Table 3) with the exception that the association between CSA and heavy drinking
ttained statistical signiﬁcance. Controlling for fair or poor emotional/mental health and depression only marginally atten-
ated associations between CSA and substance abuse variables and in all cases previously observed signiﬁcant associationsPlease cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
ersisted.
In the unadjusted models, signiﬁcant interactions between CSA and sex were observed for hazardous drinking and
ther illicit drug use with the associations being stronger for women. However, when socio-demographic variables, emo-
ional/mental health and depression were included as control variables the magnitude of the interaction diminished and no
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Table 3
Odds ratios relating childhood sexual abuse (CSA) to substance abuse variables, household population aged 18 to 76 years, Canada, 2004–2005.
Unadjusted odds Odds ratios
controlling for
socio-demographic
factors
Odds ratios controlling
for socio-demographic
factors and
emotional/mental
health
Odds ratios
controlling for
socio-demographic
factors and
depression
Substance abuse variable Odds 95% CI Odds 95% CI Odds 95% CI %a Odds 95% CI %a
Heavy drinker 1.0 0.9–1.2 1.4 1.1–1.6** 1.3 1.1–1.6** −3 1.3 1.1–1.6** −12
Heavy episodic drinker 0.7 0.5–0.8** 1.1 0.8–1.4 1.1 0.8–1.4 1.0 0.8–1.3
Hazardous drinker 1.6 1.3–2.1*** 2.6 2.0–3.4*** 2.2 1.7–2.9*** −24 2.3 1.7–3.0*** −21
Marijuana use (past 12 months) 1.7 1.4–1.9*** 2.3 2.0–2.7*** 2.2 1.9–2.6*** −10 2.1 1.8–2.5*** −15
Other illicit drug use (past 12 months) 1.4 1.0–2.0* 2.3 1.6–3.3*** 2.0 1.4–2.9*** −11 2.1 1.4–3.0*** −11
Off-label drug use (past 12 months) 1.6 1.2–2.2** 1.7 1.2–2.3** 1.6 1.2–2.2** −12 1.5 1.1–2.1* −25
Models including an interaction term between CSA and sex
Heavy drinker
Female*CSA 0.9 0.6–1.3 0.8 0.5–1.2 0.8 0.5–1.1 0.8 0.5–1.1
CSA  1.4 1.0–1.8* 1.6 1.2–2.1** 1.5 1.2–2.1** 1.5 1.1–2.0**
Female 0.5 0.4–0.5*** 0.5 0.4–0.6*** 0.5 0.4–0.6*** 0.5 0.4–0.5***
Heavy episodic drinker
Female*CSA 1.2 0.7–2.0 1.0 0.6–1.7 1.0 0.6–1.7 1.0 0.6–1.7
CSA  0.9 0.7–1.2 1.1 0.8–1.5 1.1 0.8–1.5 1.0 0.7–1.5
Female 0.2 0.2–0.2*** 0.2 0.2–0.2*** 0.2 0.2–0.2*** 0.2 0.2–0.2***
Hazardous drinker
Female*CSA 1.9 1.1–3.2* 1.7 1.0–2.8 1.5 0.9–2.5 1.5 0.9–2.5
CSA  1.8 1.2–2.5** 2.1 1.5–3.0*** 1.8 1.3–2.7** 1.9 1.3–2.8**
Female 0.2 0.2–0.3*** 0.2 0.2–0.3*** 0.2 0.2–0.3*** 0.2 0.2–0.3***
Marijuana use (past 12 months)
Female*CSA 1.3 1.0–1.8 1.0 0.7–1.4 1.0 0.7–1.3 0.9 0.7–1.3
CSA  1.7 1.3–2.2*** 2.4 1.8–3.1*** 2.2 1.7–2.9*** 2.2 1.7–2.9***
Female 0.5 0.4–0.5*** 0.5 0.4–0.5*** 0.5 0.4–0.5*** 0.5 0.4–0.5***
Other illicit drug use (past 12 months)
Female*CSA 2.1 1.0–4.3* 1.5 0.7–3.2 1.4 0.7–3.0 1.4 0.7–2.9
CSA  1.2 0.7–2.0 1.8 1.0–3.2 1.6 0.9–2.9 1.7 0.9–3.0
Female 0.4 0.3–0.5*** 0.4 0.3–0.5*** 0.4 0.3–0.5*** 0.4 0.3–0.5***
Off-label drug use (past 12 months)
Female*CSA 1.3 0.7–2.7 1.2 0.6–2.5 1.2 0.6–2.5 1.1 0.6–2.3
CSA  1.4 0.7–2.5 1.4 0.8–2.7 1.4 0.8–2.6 1.4 0.7–2.5
Female 0.9 0.7–1.1 0.9 0.7–1.2 0.9 0.7–1.2 0.9 0.7–1.2
Source: Gender, Alcohol, and Culture: An International Study (GENACIS); Canadian Survey 2004–2005.
CI = Conﬁdence interval.
a%  = percent change: Refers to the percent change in the standardized regression coefﬁcient for childhood sexual abuse resulting from the inclusion
of  mediating variables (emotional/mental health and depression) in the logistic regression model compared with the model only controlling for socio-
demographic factors (indicated if childhood sexual abuse was  signiﬁcant in the model controlling for socio-demographic factors only).
Note:  The odds ratios are based on unstandardized regression coefﬁcients.
Signiﬁcantly different from no CSA (***p < 0.001, **p < 0.1, *p < 0.05).
longer attained statistical signiﬁcance. Signiﬁcant interactions between CSA and sex were not observed for any of the other
substance abuse variables.
In Table 4 we present the results from the logistic regression models stratiﬁed by sex. In the ﬁnal models, signiﬁcant
associations were observed between CSA and use of other illicit and off-label drugs among women  but not among men.
However, the tests of the interaction between CSA and sex (Table 3) indicate gender differences are not statistically signiﬁcant
for these outcomes.
4. Discussion
Our study based on a large representative sample of the Canadian population found that CSA was associated with sub-
stance abuse and that controlling for mental health status only very marginally mediated the relationship between CSA and
some of the substance abuse variables. There was  little evidence of gender differences in these associations between CSA and
substance abuse. Our ﬁndings are consistent with those from more recent studies based on the 2012 CCHS (Aﬁﬁ et al., 2014;Please cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
Fuller-Thomson et al., 2016) suggesting a robust association between CSA and substance abuse in the Canadian population.
The associations between CSA and substance abuse (Aﬁﬁ et al., 2008; Aﬁﬁ et al., 2012; Aﬁﬁ et al., 2014; Douglas et al., 2010;
Kessler et al., 1997; MacMillan et al., 2001; Molnar et al., 2001; Simpson & Miller, 2002; Widom et al., 2006; Widom et al.,
2007) may  result from the early initiation of substance use among victims of CSA (Tonmyr et al., 2010). Three explanatory
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Table  4
Odds ratios relating childhood sexual abuse (CSA) to substance abuse variables, by sex, household population aged 18 to 76 years, Canada, 2004–2005.
Unadjusted odds Odds ratios
controlling for
socio-demographic
factors
Odds ratios controlling
for socio-demographic
factors and
emotional/mental
health
Odds ratios
controlling for
socio-demographic
factors and
depression
Substance abuse variable Odds 95% CI Odds 95% CI Odds 95% CI %a Odds 95% CI %a
Males
Heavy drinker 1.4 1.0–1.8* 1.5 1.2–2.0** 1.5 1.2–2.1** 1 1.5 1.1–2.0** −3
Heavy episodic drinker 0.9 0.7–1.2 1.1 0.8–1.5 1.1 0.8–1.5 1.0 0.7–1.4
Hazardous drinker 1.8 1.2–2.5** 2.1 1.5–3.0*** 1.9 1.3–2.7** −22 1.9 1.3–2.8*** −14
Marijuana use (past 12 months) 1.7 1.3–2.2*** 2.3 1.7–2.9*** 2.1 1.6–2.8*** −8 2.2 1.7–2.8*** −6
Other illicit drug use (past 12 months) 1.2 0.7–2.0 1.8 1.0–3.2* 1.6 0.9–2.9 −18 1.8 1.0–3.2 −3
Off-label drug use (past 12 months) 1.4 0.7–2.5 1.5 0.8–2.7 1.5 0.8–2.7 1.3 0.7–2.5
Females
Heavy drinker 1.2 0.9–1.5 1.2 0.9–1.6 1.2 0.9–1.5 1.1 0.9–1.5
Heavy episodic drinker 1.1 0.7–1.6 1.1 0.8–1.7 1.0 0.7–1.5 1.0 0.7–1.6
Hazardous drinker 3.4 2.3–5.0*** 3.4 2.3–5.0*** 2.5 1.7–3.8*** −29 2.6 1.7–3.9*** −33
Marijuana use (past 12 months) 2.3 1.9–2.7*** 2.5 2.0–3.1*** 2.3 1.9–2.8*** −10 2.1 1.7–2.6*** −21
Other illicit drug use (past 12 months) 2.5 1.6–3.8*** 2.8 1.8–4.5*** 2.4 1.5–3.8** −14 2.1 1.3–3.5** −15
Off-label drug use (past 12 months) 1.8 1.2–2.6** 1.7 1.2–2.5** 1.6 1.1–2.3* −23 1.5 1.0–2.3* −22
Source: Gender, Alcohol, and Culture: An International Study (GENACIS); Canadian Survey 2004–2005.
CI  = Conﬁdence interval.
a%  = percent change: Refers to the percent change in the standardized regression coefﬁcient for childhood sexual abuse resulting from the inclusion
of  mediating variables (emotional/mental health and depression) in the logistic regression model compared with the model only controlling for socio-
demographic factors (indicated if childhood sexual abuse was signiﬁcant in the model controlling for socio-demographic factors only).
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igniﬁcantly different from no CSA (***p < 0.001, **p < 0.1, *p < 0.05).
odels have been proposed for the link between CSA and adolescent substance abuse; PTSD models focusing on the trauma-
nducing aspects of child maltreatment, self-dysfunction models, and relationship difﬁculty models (Hovdestad, Tonmyr,
ekerle, & Thornton, 2011). As these adolescents progress into adulthood the risk of both substance abuse and mental
ealth issues is elevated. A review of studies on associations between childhood sexual and physical abuse and substance
se problems concluded that childhood abuse is a factor in the development of substance use problems but the relationship
s likely mediated by psychiatric conditions, such as anxiety and depressive disorders (Simpson & Miller, 2002). The self-
edication theory proposes that people with a mental disorder may  use substances to deal with their symptoms (Grant &
arford, 1995; Khantzian, 1985). However, there is some debate regarding the appropriateness of controlling for co-morbid
ental health disorders. The relationship between substance abuse and mental health is complex. While it is possible
hat mental health disorders increase the risk for subsequent substance abuse (Douglas et al., 2010; Gilman & Abraham,
001; Sihvola et al., 2008; Tjepkema, 2004), the reverse may  also be true. Substance abuse may  lead to mental health
isorders (Brook et al., 2002; Gilman & Abraham, 2001; Tjepkema, 2004). A psychopharmacological explanation has been
roposed for this association whereby neurobiological reactions to prolonged use of substances leads to psychotic and
ffective experiences (Brook et al., 2002; Fergusson, Boden, & Horwood, 2009; Moore et al., 2007; Schuckit et al., 1997).
 genetic linkage contends that people with a family history of mental health disorders who  use substances may  activate
enetic markers thereby increasing the risk of onset mental health disorders (Brook et al., 2002; Fergusson et al., 2009).
inally, stressors associated with substance abuse such as family conﬂict and ﬁnancial issues may  lead to subsequent mental
ealth disorders (Brook et al., 2002; Fergusson et al., 2009). A review article (Swendsen & Merikangas, 2000) concluded that
he relationship between depression and alcohol abuse is causal in both directions. Multiple mechanisms for co-morbidity
ccur simultaneously with both disorders inﬂuencing the severity of the other. Our ﬁnding that controlling for mental
ealth status only very marginally attenuated associations between CSA and substance abuse underscores the importance
f addressing both issues when treating victims of CSA and in prevention programs to reduce the risk of both.
In bivariate analyses, we found that for women, CSA was more strongly associated with hazardous drinking and other
llicit drug use, than for men. However, similar to results from other Canadian studies (Aﬁﬁ et al., 2014; Fuller-Thomson et al.,
016; MacMillan et al., 2001) and a study based on data from the United Stated National Comorbidity Survey (Kessler et al.,
997), we found that interactions between CSA and gender were not signiﬁcant for any of the substance abuse variables in
he fully adjusted models indicating there is no evidence of gender differences in associations. Some studies have shown
vidence of stronger associations between CSA and substance abuse among women (Aﬁﬁ et al., 2008; Aﬁﬁ et al., 2012;
olnar et al., 2001; Widom et al., 2006; Widom et al., 2007). Some of these studies are based on clinical samples and in
ost cases, evidence of a gender effect is based on stratiﬁed analyses with the associations between CSA and substancePlease cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
buse being signiﬁcant for women but not men  or higher odds ratios being observed for women. More conclusive evidence
f gender differences in associations should be based on tests of interactions. For example, in our study, when controlling
or depression and socio-demographic factors, women who  reported CSA had 2.1 times the odds of reporting use of other
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illicit drugs. For men, the odds were elevated (1.8) but did not attain statistical signiﬁcance. Although this might suggest a
gender difference in associations, the interaction term was not statistically signiﬁcant.
Recent research suggests a decline in CSA in Canada since the mid  1990′s particularly among females (Shields, Tonmyr,
& Hovdestad, 2016). During this same time, gender gaps in substance use disorders have decreased (Zilberman et al., 2003).
Further investigation is required to determine how these cohort changes will impact gender differences in associations
between CSA and substance abuse in the decades to come. Longitudinal studies would be particularly informative to gain
a more complete picture of the complex association between CSA, substance abuse and mental health disorders across the
lifetime and the potential moderating role of gender.
4.1. Limitations and strengths
Limitations of our study include the fact that the information collected is more than a decade old as well as the cross-
sectional nature of the data which precludes establishing temporal order of events. The response rate is low and the extent
to which respondents differ from non-respondents is unknown. Although the response rate is low, age-cohort matched
prevalence estimates of CSA from GENACIS are similar to those from Statistics Canada’s 2012 CCHS (Shields et al., 2016)
which attained a higher response rate of 69%. The information is based on self-reports and CSA estimates are based on
only two questions with unknown psychometric properties. The measure does not account for the severity of CSA. There
is evidence that there are gender differences in self-reporting of CSA. Men  with documented cases of CSA are less likely to
report than their female counter-parts (Widom & Morris, 1997). This may  reﬂect measurement issues or men  being more
unwilling to disclose that abuse occurred. A review of the literature on the validity of adult retrospective reports of adverse
childhood experiences indicates that the rate of false negatives is substantial, that false positive reports are rare and that
retrospective studies are of value (Hardt & Rutter, 2004). Validity studies have reported rates of false negatives ranging from
40 to 50% (Fergusson, Horwood, & Woodward, 2000; Scott, Smith, & Ellis, 2010; Widom & Morris, 1997). It is unknown how
this high rate of false negatives would affect associations between CSA and substance abuse.
The observed associations between CSA and substance abuse variables may  reﬂect sources of confounding that could not
be taken into account including other childhood adversities such as parental substance abuse, physical abuse and neglect and
adult stressors. In studying the mediating role of mental health, we were restricted by what was  available in the GENACIS
data set. Other studies have considered a more comprehensive set of mental health disorders such as bipolar disorder, PTSD,
generalized anxiety disorder, social phobia and panic disorder. However, self-rated mental health has been shown to have
good psychometric properties, strongly associated with a comprehensive array of WMH-CIDI-measured mental disorders
(Mawani & Gilmour, 2010).
This study also has also many advantages. It is based on a representative sample of the Canadian population and supports
ﬁndings from four other population-based studies using different measures of CSA and substance abuse (Aﬁﬁ et al., 2014;
Fuller-Thomson et al., 2016; Kessler et al., 1997; MacMillan et al., 2001). It accounts for several confounding variables and
examines interaction terms. The large sample size for GENACIS provided sufﬁcient power to test for statistical signiﬁcance
of the interaction terms. The assessment of hazardous drinkers was based on AUDIT which has been shown have superior
psychometric properties (Reinert & Allen, 2002) with a modiﬁcation to respond to critiques raised in the literature.
4.2. Implications for research and practice
In Canada, the response to CSA typically involves child protection services and/or police. Effective intervention is instru-
mental in preventing reoccurrence and associated impairments such as substance abuse. Because CSA is associated with
initiation of substance use at young ages, early intervention is crucial in circumventing substance abuse disorders in future
years. Hovdestad and colleagues (Hovdestad et al., 2011) have suggested that research needs to focus on pathways between
child maltreatment and substance abuse. Furthermore, research needs to be based on children both inside and outside the
child protection system. Children inside the system may  differ from the general population and they may  beneﬁt from
interventions if developed and provided.
This study adds to previous research and clearly points to the importance of CSA prevention to reduce the risk of substance
abuse and mental health disorders. In the United States and the Netherlands, randomised controlled trials (RCT) have shown
that the Nurse-Family Partnership (NFP) has been effective in reducing child maltreatment (Mejdoubi et al., 2015). The NFP
also targets several risk factors for CSA such as parental adversity, living in poverty and young maternal age at the time of
birth (MacMillan, Tanaka, Duku, Vaillancourt, & Boyle, 2013). Compared with controls, the long-term beneﬁts to the children
in this program include a reduced likelihood of alcohol and cannabis initiation by age 12 (Kitzman et al., 2010), and lowerPlease cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
levels of alcohol consumption and fewer behavioural problems related to use of substances during adolescence (Olds et al.,
2010). The NFP is presently being evaluated to assess if the positive results found in the United States and the Netherlands
can be replicated in the province of British Columbia in Canada (Jack et al., 2015). This may  be an avenue to prevent and
reduce child maltreatment, and mental health and substance abuse disorders Canada wide.
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Appendix A.
Items and scores related to drinking consequences from the Alcohol Use Disorders Identiﬁcation Test (AUDIT)
How often in the last 12 months, have you found that you were not able to stop drinking once you had started?
(0)  Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily
How often in the last 12 months, have you failed to do what was normally expected from you because of drinking?
(0)  NeverPlease cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily
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How often in the last 12 months, have you been unable to remember what happened the night before because you had been drinking?
(0)  Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily
How often in the last 12 months, have you needed a ﬁrst drink in the morning to get yourself going after a heavy drinking session?
(0)  Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily
How often in the last 12 months, have you had a feeling of guilt or remorse after drinking?
(0)  Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily
In your life time, have you or someone else EVER been injured as a result of your drinking?
(0)  No
(2) Yes, but not in the last year
(4) Yes, during the last yearPlease cite this article in press as: Tonmyr, L., & Shields, M.  Childhood sexual abuse and substance abuse: A gender
paradox? Child Abuse & Neglect (2016), http://dx.doi.org/10.1016/j.chiabu.2016.11.004
Has a spouse or intimate partner, children, doctor or other health care worker been concerned about your drinking or suggested you cut down?
(0)  No
(2) Yes, but not in the last year
(4) Yes, during the last year
